An analysis is performed to test the sensitivity and the internal consistency of the Background-Source separation (BSS) algorithm (see Ref.
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The internal consistency of the BSS algorithm is tested comparing each CDF-S 500 ks data in pairs. Source positions (right ascension and declination), fluxes and extent (i.e. the estimated size of the detected sources) are taken into account. The difference of position estimates are within 1σ (Fig.1 a) , while the ones of fluxes and extents are within 3σ (Fig.1 b) . Although 70% of the sources in the CDF-S region are characterized by X-ray variability [4] , Poisson fluctuations and contaminations by other sources in the fields can increase the uncertainties estimated for the source flux and extent measurements. The BSS estimates of source parameters are internally consistent.
A sensitivity analysis is performed on the four CDF-S 500 ks data and the results are compared to published ones: CDF-S 1 Ms [1] and 2 Ms [3] data. The information about the sensitivity and the reliability of the survey are described by the sky coverage and the logN-logS distribution. The estimated sky coverage and the logNlogS distribution depend on the algorithm employed for source detection. The BSS background maps are used to construct the flux limit map of each estimated sky coverage. Hence, vignetting effects and background variations are already accounted in the coverage. The logN-logS distributions are computed from the respective sky coverage. It results that the logN-logS distributions obtained with the four CDF-S 500 ks data are in agreement with the published ones in Refs. [1, 3] : See Fig.1 c. Applying the BSS algorithm to the CDF-S data, we prove that the BSS algorithm provides for a reliable detection of sources and estimation of source and background parameters. An extensive application of the technique is addressed in a forthcoming paper (Guglielmetti et al., in preparation). 
